Objective: To investigate the prevalence and contributing factors of antibiotic selfmedication for oral conditions in dental patients. Material and Methods: A questionnaire was distributed to 501 patients attending Taibah University Dental College and Hospital, Al Madinah, Saudi Arabia during late 2016. Questions were on socio-demographic characteristics, and pattern of antibiotic self-medication for oral disease. Statistical analysis was performed using IBM SPSS software version 21. Statistical significance level was set at p ≤.05. Results: Age range was 15-64 years (29.08±9.32 years) with 297 females (59.3%) and 204 males (40.7%). 135 patients (27%) self-medicated with antibiotics for oral disease. This practice was statistically significantly associated with the older adults (p=0.001), lack of medical or dental insurance (p=0.014 and 0.007, respectively), and poor dental attendance (p=0.021). A number of 26 (25.7%) perceived analgesics as antibiotics. Amoxicillin-clavulanic acid was the most commonly cited antibiotic by 18 patients (17.8%). Dental pain was the most frequently reported oral condition. Pharmacists were the most common source for antibiotic prescription cited by 58 (57.4%). Conclusion: Antibiotic self-medication for oral disease is associated with the use of broad-spectrum antibiotics for non-indicated clinical oral conditions. The practice was encouraged by lenient behavior of pharmacists, lack of health insurance, and poor dental attendance.
Introduction
Recent reports stated that the global burden of oral disease increased markedly during the first decade of the 21st century [1] . Diseases affecting teeth, their supporting structures and oral mucosa are best treated by operative interventions in the form of restorations, extractions, and periodontal therapy as well as other clinical interventions [2] . The need for therapeutic antimicrobial prescribing arises in a limited number of situations where operative intervention is either contraindicated or insufficient to achieve a complete resolution of inflammation [3, 4] .
Antibiotics use is not without cost; gastrointestinal disturbances, anaphylactic shock, and potentially fatal conditions like Stevens-Johnson syndrome [2] are only a few of the many side effects that antibiotics are known to be associated with. On the other hand, antibiotic resistant bacterial infections have been blamed for an estimated 25,000 deaths per year in Europe alone [5] .
Taking into consideration the importance of antibiotic use among the community, it is also important to investigate antibiotic self-medication (ASM). This practice usually presents in the form of using leftover antibiotics, and using antibiotics for non-indicated conditions [6] .
Unfortunately, ASM was shown to exist particularly in developing as well as some western countries where the prevalence was estimated to be 38.8% [7] , qualifying this practice to be a leading cause of increased antimicrobial resistance [8] . Research on the pattern of ASM among dental patients in developing countries is needed as the problem is primarily there. Previous research has focused mainly on attitudes of pharmacists toward antibiotic dispensing without a prescription, and found that self-confidence in the ability for diagnosis and treatment characterizes pharmacists who demonstrate this attitude [9] . Self-medication practices of dental patients in general with no particular focus on antibiotics was also investigated previously [10, 11] .
Considering the high prevalence of oral disease [12] and virulence profile of microorganisms in the oral cavity [13] [14] [15] the main aim of this study was to investigate prevalence, associated factors, and characteristics of ASM for oral disease among dental patients.
Material and Methods

Sampling and Participants
Epidemiological software Epi Info™ (CDC, Centers for Disease Control, Atlanta, USA) was used to calculate sample size based on findings of previous studies that approximately 60% of the population practice self-medication [16] , and an estimated number of 3000 patients attending at Taibah University Dental College and Hospital (TUCDH) monthly. Using a 5% confidence limit a sample size of 500 patients gave a confidence level between 97% and 99%.
Inclusion criteria were dental patients attending TUCDH for treatment of various oral diseases of both genders who were aged ≥ 18 years. A convenience sample of patients were invited to complete the questionnaire during their routine visit to the TUCDH for dental treatment. Consent was obtained from patients, or from their guardians if aged less than 18 years. After giving consent patients completed the online questionnaire by accessing its link using a smart phone provided by a designated group of dental interns who were trained to do so. Data collection was performed during November and December, 2016.
Questionnaire
Study tool in the form of a pre-structured online questionnaire was used in this study. The first version of the questionnaire was designed by authors ND, and BO using Google Forms, and it was written in English. It was translated to Arabic and back translated to English by authors AAA, SB and ABA for validity purposes. Translation to Arabic was modified until the back-to-English translation matched the original questions.
Questions were close-ended and they were organized in the following sections: sociodemographic characteristics (marital status, educational level, and occupation); pattern of dental attendance (when in need, once or more yearly); and lastly pattern of ASM (ever practice of ASM, history of ASM in the past year, source of antibiotics; type of antibiotic, clinical reasons for its intake, and occurrence of complications).
The questionnaire was validated by distributing the questionnaire to ten volunteer patients attending TUDCH. The questionnaire was distributed to the same volunteers after ten days. Whenever a patient gave a different answer to a specific question, they were interviewed, and when necessary the question was modified to rule out misunderstanding. The process was repeated until there was complete agreement between responses of each volunteer.
Statistical Analysis
Statistical analysis was performed using IBM SPSS software version 21 (IBM Corp., Armonk, NY, USA) to find descriptives and frequencies. Chi-square test was used to calculate statistically significant differences between groups. Cross-tabulation was performed for the following groups: age (two groups: 15-24 years and ≥25 years), marital status (single, married or previously married), occupation (student, unemployed, non-health occupations, and health occupations), education (illiterate, school level, university level, postgraduate level), dental attendance (when in need, once or more yearly). Statistical significance level was set at p ≤0.05.
Ethical Aspects
The study was conducted in complete accordance with the World Medical Declaration of Helsinki, and ethical approval was obtained from Research Ethics Committee, College of Dentistry, Taibah University (IRB #00010037). A total number of 135 (27%) indicated that they practice ASM for oral disease, and there was a statistically significant association with older age group (p=0.001). Other socio-demographic factors had no statistically significant association with ASM (p>0.05) ( Table-2) . Health-related factors such as lack of medical insurance and dental insurance, as well as irregular dental attendance were all significantly associated with ASM (p=0.014, 0.007 and 0.021 respectively) as shown in Table 3 . Table 4 , which shows the sources of antibiotics, type of antibiotics, complications, and oral diseases for which antibiotics were taken. 
Results
Among
Discussion
This study recruited patients who were attending Taibah University Dental School and Hospital (TUCDH) in Al Madinah, western Saudi Arabia, which is affiliated to Taibah University, the only university in the province with a dental college. It provides free oral healthcare services to the community of Al Madinah of both genders and all age groups.
The study found that approximately one in four dental patients self-medicate with antibiotics for oral disease. More importantly, it found that older dental patients (25-64 years) have a higher prevalence of ASM than younger patients and the difference was statistically significant. Previous research in Europe found that antibiotic use was higher among young individuals [17] , and that there was an association between ASM and younger age [18] . However, in this sample older patients practice ASM more than younger patients probably due to cumulative knowledge and experience gained by ageing and marriage to establish families. Several factors have been implicated in ASM, such as financial condition, cultural beliefs, and uncertainty of diagnosis [19] .
A closer look at the factors that were associated with ASM in this study show that healthrelated factors like lack of medical/dental insurance, and poor dental attendance were all significantly associated with ASM. The study did not investigate the socioeconomic profile of patients, however, there seems to be a link between availability of oral healthcare and ASM. A factor that complicates this condition is the fact that oral hygiene practices in this geographic area fall short of the optimum level [20, 21] , and that oral healthcare is not in a better situation [22] . On the other hand, patients are able to obtain antibiotics from pharmacists to treat oral disease without the need for prescription or even dental advice [23] . It has been confirmed that in many countries, pharmacies sell antibiotics as an OTC (over the counter) items [24] [25] [26] [27] .
In the last 5 years, an increasing number of studies were conducted in Saudi Arabia, to investigate dispensing antibiotics without prescription and to propose the appropriate interventions and solutions [28] [29] [30] . The main outcome of these studies was that dispensing antibiotics without prescription is a common practice in Saudi Arabia suggesting legislation enforcement to terminate this practice [9] .
In this study most patients who explained the source of antibiotics cited the pharmacist as the primary source of antibiotics. Interestingly, a substantial proportion of patients who stated the name of antibiotic they self-medicated with during the past year, actually used a non-steroidal antiinflammatory analgesic like ibuprofen or diclofenac, and perceiving it as an antibiotic. These analgesics were mostly obtained from pharmacists indicating that they have an acceptable level of awareness regarding the role of analgesics in relief of oral problems as more suitable and safer alternatives than antibiotics in terms of antimicrobial resistance. Patients' awareness of the repercussions of antibiotic abuse is still inadequate; many patients in this study do not recognize the name of the medications they take as most of the responses to the question on the type of antibiotic could not determine the name of the antibiotic (medication) they used.
Previous studies have found that hospitalized patients show significant deficits in their knowledge of hospital medications [31] . This issue becomes more important for outpatients since most medications are prescribed and used outside hospitals [32] . Lack of patients' knowledge on their medications may be associated with compromised drug safety and subsequent adverse reactions. Antibiotics used for bacterial oral infections are known to cause gastrointestinal problems, photosensitivity, fungal infections, Stevens-Johnson syndrome, inhibition of bone growth, and allergic reactions including anaphylactic shock [33] . Furthermore, some of them are known for their drug interactions; a good example being the interaction of azithromycin and metronidazole with warfarin [34] .
Side effects stated by patients following ASM in this study have been reported previously and this confirms that antibiotic use is not without complications. It was not surprising to find that most of the self-medicating participants used antibiotics for non-indicated conditions like dental pain, gingivitis, oral ulcers, odontogenic abscess and halitosis. The aforementioned conditions are best treated by operative dental interventions where antibiotics have no role to play and have to be avoided [2, 35] . On the other hand, facial cellulitis is a classic indication for antibiotic use in dental practice, being a spreading infection with serious consequences [36] . Ironically it was one of the least cited situations for antibiotic use among the study sample. Another indication for antibiotics include specific types of periodontal diseases like aggressive periodontitis and necrotizing ulcerative gingivitis which require antibiotics as adjunctive option besides to operative interventions [2] , and this should be determined by the dental clinician and not by the patient.
The most commonly used antibiotic by the study sample was amoxicillin-clavulanic acid, followed by amoxicillin, and metronidazole. Amoxicillin is a recommended antibiotic for the empiric treatment of odontogenic infections [37] , however, amoxicillin-clavulanic acid has been a popular choice among dentists in this geographic area [38] , the latter has been associated with a higher success rate, albeit the higher possibility for severe gastrointestinal disturbances due to its content of clavulanic acid [39] .
The study has limitations. It was a single-center study recruiting patients who attend mostly for the free dental services so it may not be representative of all socioeconomic groups. Furthermore, the community of Al Madinah is multicultural reflecting the multiethnic background of people who live in the holy city, so it may not be representative of all the Saudi community. On the other hand, this study provided important data on the practice of ASM for the treatment of oral diseases. This is expected to inspire and motivate oral healthcare professionals to participate actively in the efforts against the spread of antimicrobial resistance.
Conclusion
A substantial proportion of dental patients in Al Madinah, western Saudi Arabia selfmedicate with antibiotics for the treatment of oral disease, and this practice becomes more prevalent with age. The patients mainly obtain medications from pharmacists, and many of them lack knowledge on the type of antibiotic and the appropriate clinical indications.
Interventions from official institutions like Ministry of Health are needed; these should target both pharmacists and patients. It is time to regulate the medications dispensing by pharmacies and to enforce legislation, which considers antibiotics "prescription", and not "over-the-counter" medications. Educational programs targeting patients should address the importance of periodic dental attendance and preventive dental services. These programs should also educate the public on the many risks of antibiotic abuse particularly those related to antibiotic resistance. It may also be useful to establish more emergency dental clinics affiliated to the Ministry of Health to provide emergency services for patients who complain of acute dental pain. This should go hand in hand with improving access and facilitating the provision of oral healthcare services to those in pain in an effort to eliminating patients' need for obtaining medications that they look for to alleviate their dental pain.
